Abstract
Neuronal calcium (Ca 2+ ) signaling represents a molecular trigger for diverse central nervous system adaptations and maladaptions. The altered function of dorsal spinal inhibitory interneurons is strongly implicated in the mechanisms underlying central sensitization in chronic pain. Surprisingly little is known, however, about the characteristics and consequences of Ca 2+ signaling in these cells, including whether and how they are changed following a peripheral insult or injury and how such alterations might influence maladaptive pain plasticity. Aβ, Aẟ, and C afferent fibers, which carry information related to innocuous touch, fast pain, and slow pain, respectively, were electrically stimulated with varying frequency and amplitude through a suction electrode attached to the dorsal root. The chosen stimulation frequencies (4, 20, and 100 Hz) were roughly tuned to the maximum following frequencies of each fiber class (10, 11) , and a broad range of stimulation intensities (0.01-2.0 mA) was employed in order to progressively activate each fiber class (12). As we have previously reported for excitatory neurons in laminae I-II recorded under similar conditions (13), PVpositive inhibitory neurons produced graded Ca 2+ responses to afferent fiber stimulation of increasing frequency and intensity ( Fig. 1D ,E; n=3-9 slices from 3-7 mice). PV-positive inhibitory neurons in lamina III predominantly receive synaptic input from Aβ sensory afferents (8) . In keeping with this feature, we observed no sharp rise in response amplitudes above Aẟ (~0.1 mA) or C (~0.5 mA) stimulation intensities for 20 Hz and 4 Hz stimulation trains, respectively. In most recorded slices (n=13/16 slices from 9 mice), PV-positive cell bodies and processes exhibited spontaneous Ca 2+ rises in the absence of synaptic input from the periphery (Fig. 1D) , suggestive of their involvement in a basally active and recurrent spinal network. We have not observed such spontaneous activity in dorsal spinal excitatory neurons (data not shown).
The data we present here demonstrate that PV-positive inhibitory neurons in the dorsal spinal cord exhibit both afferent activity-evoked and spontaneous cytoplasmic Ca 2+ rises.
Following peripheral nerve injury, the number of synapses formed by these cells onto excitatory interneurons decreases (9) . Consequently, innocuous tactile information impinging on laminae III and IV gains access to nociceptive circuits in laminae I/II, and mechanical allodynia arises (9) . A possible molecular mechanism underlying inhibitory synapse loss is the impaired activity-and Ca
2+
-dependent expression of genes involved in inhibitory synapse maintenance (14) . Thus, an examination of afferent activity-evoked Ca 
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Mice
Production and intra-spinal injection of rAAV vectors
The coding sequence for GCaMP3.NES, targeted to the cytoplasm using a nuclear export signal (NES), was subcloned using standard procedures between the NheI and AscI restriction sites of the Cre recombinase-dependent AAV expression plasmid, pAAV-EF1a- 
Ca
2+ imaging and dorsal root stimulation
Three to four weeks following rAAV injection surgery, acute spinal cord slices with attached dorsal roots from spinal cord segments L3-L5 of rAAV-injected mice were prepared as described previously (19) . Briefly, mice were anesthetized with sodium pentobarbital (320 mg/kg, i.p.) and perfused with freshly prepared, ice-cold NMDG slicing solution containing, in mM, 93 HCl, 2.5 KCl, 1. 
Data analysis
Image sequences were imported into ImageJ (Fiji RRID:SCR_002285) and, when necessary, processed with the "Template Matching" plugin to correct for slice movement during the recording. ROIs were manually drawn around single cells and larger regions encompassing nearly the entire field of view within laminae II/III containing fluorescently labeled cells and processes, and fluorescence intensity changes measured over time.
Further data analysis was carried out using Igor Pro (WaveMetrics, RRID:SCR_000325).
Fluorescence intensity changes were expressed as the percent change with respect to baseline in the 15 s prior to the onset of the stimulation train (% ΔF/F) and quantified using the peak amplitude above baseline. Data were plotted as mean ± SEM using GraphPad Prism 6 (RRID:SCR_002798).
Post-imaging analysis of GCaMP3.NES expression
Following Ca 2+ imaging, acute spinal cord slices were fixed in 4 % paraformaldehyde in PBS 
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